Methods
where V e is the elution volume for the protein, V o is the column void volume, and V t is the total bed volume (24 ml). Isocratic elution was carried out at 0.25 ml/min in (5mM Tris pH 7.5, 250 mM NaCl, 0.1 mM CaCl 2 , 0.1-0.2 mM ATP, 1 mM DTT, 0.01 % NaN 3 ).
The eluting buffer contained 0.1 μM G-actin when mixtures of NTspire with G-actin were analyzed in ATP (1 µM in ADP), and additionally 0.5 μM profilin for mixtures of NTspire with G-actin and profilin. Elution was monitored by absorbance at 280 nm and analyzed by SDS-PAGE.
Analytical ultracentrifugation studies
Temperature of the ultracentrifuge was calibrated by the method of Liu and Stafford (1995) .
Experiments were performed at 19.7°C and repeated at 3.6°C to reduce the formation and impact of F-actin on complex formation. All data are presented as S 20,w values. NTspire and pyrenyl-labeled or unlabeled actin were equilibrated in G-buffer or the buffer used for gel filtration of NTspire-actin, using a centrifuged-column procedure (Penefsky, 1979 
Kinetic and steady-state measurements of actin assembly
Polymerization assays were performed at 20°C using the change in fluorescence of a 2 % labeled pyrenyl-actin solution (λexc = 366 nm, λem = 407 nm). The final ionic conditions were 5 mM Tris-Cl pH 7.5, 0.2 mM ATP, 0.1 mM CaCl 2 , 1 mM DTT, 25 mM NaCl, 0.1 M KCl, 1 mM MgCl 2 , 0.2 mM EGTA. Kinetics of polymerization were carried out in a Safas
Xenius FLX spectrofluorimeter using a multiple sample device. Steady state measurements of F-actin assembly were performed either when the fluorescence plateau was reached or after overnight incubation of samples of F-actin containing NTspire, Tß4, profilin as indicated at 4 °C in the dark, followed by equilibation at 20°C and readings were carried out using a Spex Fluorolog 2 spectrofluorimeter. The fluorescence measurements were converted into µM Factin and unassembled actin [A] U using a Cc plot as a standard. The sequestering activity of NTspire and the value of the equilibrium dissociation constant for SA 4 complex were derived as follows.
[ The effect of NTspire on filament barbed end growth from profilin-actin was monitored using 0.14 nM spectrin-actin seeds, 2.5 µM G-actin ( 
Fluorescence microscopy
Observation of filament fragmentation by NTspire was performed as follows. A 1 µM F-actin solution (20 % rhodamine labeled) was supplemented by either Spire buffer or NTspire at concentrations varying from 0 to 2 µM. Samples were 50-fold diluted, 30 s following addition of NTspire, in the same buffer containing 1 µM phalloidin, placed between a slide and a coverslip, sealed with VALAP and immediately processed for microscopy observation in a Olympus 1X71 microscope equipped with a 60x/1.45x objective and a CCD camera (Hamamatsu). Images of filaments were acquired in a series of fields, totalizing 4000 filaments. Histograms of length distribution were built using the Metamorph software.
Motility assays using formin-coated beads were performed as described (Romero et al., 2004) .
Carboxylated polystyrene microspheres (2 µm diameter, Polysciences Inc., 2.5 % solid) were functionalized by incubating with 2.1 µM mDia1 FH1-FH2 in Xb buffer (10 mM HEPES, pH7.8, 100 mM KCl, 1 mM MgCl 2 , 0.1 mM CaCl 2 , 1 mM ATP) for 1 h on ice. The reaction was stopped by addition of BSA (10 mg/ml, for 15 min) then the beads were washed and stored on ice in Xb buffer supplemented with 1 mg/ml BSA. The motility medium was prepared by mixing 7 µM F-actin (5% rhodamine-labeled), 9.8 µM ADF, 6.4 µM profilin and 
